We constrain the physical Higgs mass by using a set of assumptions related to the high-energy behavior of "bare" parameters of the effective Standard Model. In the regular case we find that the Higgs mass must lie in the window 160(168) ≤ m physical H < 295 GeV. In the unconventional case, with opposite sign for running of the scalar's mass, we find that the Higgs must be lighter than roughly v EW ≈ 246 GeV. Both upper limits are in very good agreement with the current limits from electroweak precision data. A new feature on conceptual level, in the regular case, is the existence of the lower limit on the Higgs mass.
Introduction and synopsis
If we had complete knowledge of nature down to the smallest space-time scales, it would not come as surprise if the theory in hand was free of infinities. However, we clearly do not have such knowledge and therefore it should not surprise us either that ultraviolet divergences arise when quantum corrections with the highest momenta are considered.
One way of dealing with infinities is to throw them below the carpet and play with the concept of renormalizable theories. We could also accept the lack of knowledge of the full theory and assume that our current theoretical framework is only good (may appropriately serve as a zeroth order approximation) up to some certain finite high-energy scale after which some new physics necessarily enters the game.
In the later approach only finite quantities are present and there are no infinities (usually associated with the bare quantities) at all.
In this work we will apply this second approach combined with, on conceptual level, somewhat ambitious strategy; we will introduce a set of assumptions and analyze the possible finite unobservable "bare" parameters (in the language of renormalization), in order to put limits on the physical Higgs mass.
Our assumptions are the following:
1. The Higgs mass of the effective Standard Model in the broken phase in our current interpretation is quadratically unstable under quantum corrections. More precisely, the "bare" Higgs mass parameters that may be defined at different highenergy scales and that give the same physical Higgs mass depend on the scale according to the equation (1.1) (see below). and triviality constraints [5, 6] . 2 To summarize, we assume a similar situation to the Coleman-Weinberg conjecture [7] where bare scalar mass is zero and electroweak symmetry breaking is governed by quantum corrections. In the framework of renormalizable theory this intriguing conjecture unfortunately fails [8] due to the large top quark mass. However, in light of our current approach this conjecture yields very definite answers in 1 There are also different summation techniques such as the one in reference [2] that yield a larger critical value of λ ≈ 4. However, in our analysis we will stay on the conservative side and assume λ ≤ 2. Anyhow, it would be certainly interesting to see how much our results change if one uses, for example, the older lattice result λ < 3.2 [3] which is sometimes [2] thought to be an absolute bound. 2 In the context of the triviality bounds in the case of the very high-energy cutoff scales it is believed [6] that either choice of λ(Λ) = O(1) or ∞ make very little difference. In the context of our current approach we find that limit comes from relatively small high-energy scale and that our result is sensitive to the choice λ(Λ) = O(1) or ∞.
terms of limits on the physical Higgs mass.
The set of differential equations of interest (one-loop order) is the following
16π 2 , where (1.2) [9] in the dimensional regularization framework in n = 2 space-time dimensions and by Ma [10] within R ξ gauge in the finite cutoff framework. The constant k in that expression should be taken to be k = 1 (as obtained by references [9, 10] ). However, keeping an open mind, 3 we will also consider the case with opposite sign k = −1.
Both cases surprisingly yield similar 4 upper limits on the physical Higgs mass. 3 The author finds two reasons that should motivate interest for this case: a) tiny possibility that our current theoretical understanding of quadratic Higgs instabilities is not yet well established and/or b) presence of yet unknown hidden sector that can affect the mass running to the opposite direction. Therefore, for both reasons we might use the regular Standard Model result with opposite sign to parameterize these effects and roughly estimate which type of bounds can be expected in this case. Clearly, any conclusion in this case should be taken with large grain of salt. 4 Though from different considerations.
The set of differential equations (1.2) describing the high-energy behavior of all the coupling constants of interest is the same as in reference [11] .
Results
In the k = 1 case we find that for very light physical Higgs mass, 115 < m physical H < 160 GeV, the quartic coupling λ becomes negative at a scale smaller than the HMZC scale. Therefore, the third assumption is violated. In Figure 1 figure 1 for more details.
5 Our upper limit is in good agreement with result in reference [8] obtained via effective lagrangian formalism but with different approach than ours.
6 If somehow we already knew the upper (lower) limit on the HMZC scale we could directly obtain the lower (upper) limit on the physical Higgs mass. For example, Λ = 10(100) TeV would yield lower (upper) limit of roughly 240(217) GeV on the Higgs mass (see Figure 1) . Using a set of assumptions related to the high-energy behavior of "bare" parameters we constrained the physical Higgs mass. The correctness of our result clearly crucially depends on the validity of our assumptions. In the regular k = 1 case we found that the Higgs mass must lie in the window 160(168) ≤ m physical H < 295
GeV. In the k = −1 case we found that the Higgs must be lighter than roughly v EW . Both upper limits are in a very good agreement with current limits from electroweak precision data [12] . A new feature, in the regular k = 1 case is the existence of the lower limit on the Higgs mass. If correct, this knowledge may largely facilitate future searches for the tempting Higgs scalar particle.
